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(57) ABSTRACT 

A processing unit according to this invention includes a pho 
tosensitive drum, an initial detection gear, a rotation stop, and 
a stopper arm. The photo sensitive drum forms an electrostatic 
latent image on a surface thereof. The initial detection gear is 
a member Which is rotatable in a manner linked to rotation of 
the photoreceptor for identifying the processing unit as a neW 
one or an old one. The rotation stop is provided on the pho 
tosensitive drum. The stopper arm is engageable With the 
rotation stop. 

11 Claims, 18 Drawing Sheets 
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PROCESSING UNIT AND IMAGE FORMING 
APPARATUS 

CROSS REFERENCE 

This Nonprovisional application claims priority under 35 
U.S.C. §119(a) on Patent Application No. 2008-219976 ?led 
in Japan on Aug. 28, 2008, and Patent Application No. 2008 
219977 ?led in Japan onAug. 28, 2008 the entire contents of 
Which are hereby incorporated by references. 

BACKGROUND OF THE INVENTION 

The present invention relates to a processing unit and an 
image forming apparatus including such a processing unit. 
A consumable part used in an electrophotographic image 

forming apparatus reaches the end of its life for replacement 
some day With frequency of use. Such occasions include: an 
occasion at Which toner in the container of a toner cartridge to 
be supplied has run out; an occasion at Which a developer used 
in a processing unit has been deteriorated in durability; and a 
Waste toner container has been ?lled up With Water toner. 

In general, an image forming apparatus is con?gured to 
detect a consumable part of Which the lift has reached its end 
and prompt the user to replace the consumable part With a neW 
one. One of such con?gurations is a con?guration provided 
With a neW/old detection mechanism for identifying a con 
sumable part as a neW one or an old one. A conceivable 

method of detecting the end of life of a consumable part by 
such a neW/old detection mechanism includes: providing the 
consumable part With an electrical memory device; and Writ 
ing information into the memory device. HoWever, such a 
method raises a problem of an increased running cost because 
a semiconductor memory device is very expensive and, 
hence, the consumable part itself becomes expensive. 

In vieW of this problem, an image forming apparatus is 
disclosed Which employs a relatively inexpensive neW/old 
detection mechanism Without using any expensive member 
such as a semiconductor memory device (see Japanese Patent 
Laid-Open Publication No. 2003-316227). 

In maintaining a high image quality, the time to replace a 
consumable part used in an image forming apparatus, particu 
larly the time to replace a processing unit, is critical. Demands 
exist for further doWnsiZing of image forming apparatus. 
With doWnsiZing of such an image forming apparatus, the 
processing unit for use therein has to be doWnsiZed also. 
Accordingly, the neW/old detection mechanism for identify 
ing the processing unit as a neW one or an old one has to be 
doWnsiZed also. The neW/ old detection mechanism described 
in Japanese Patent Laid-Open Publication No. 2003-316227, 
hoWever, has a problem that neW/old detection mechanism 
cannot accommodate to the doWnsiZing of the processing unit 
because of its complicated con?guration. Further, upon 
replacement of the processing unit the image forming appa 
ratus has to correctly identify the replacing processing unit as 
a neW one. With the technique described in Japanese Patent 
Laid-Open Publication No. 2003 -316227, hoWever, an incon 
venience occurs such that if the gear of the neW/ old detection 
mechanism is rotated by accident during the operation of 
?tting the processing unit on the image forming apparatus, the 
processing unit cannot be identi?ed as a neW one by the image 
forming apparatus even though the processing unit is a neW 
one. 

In vieW of the foregoing problems, the present invention 
intends to provide a processing unit Which enables an image 
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2 
forming apparatus to correctly identify the processing unit as 
a neW one or an old one even though the image forming 

apparatus is doWnsiZed. 

SUMMARY OF THE INVENTION 

A processing unit according to the present invention 
includes a photoreceptor, a neW/ old detection member, a rota 
tion stop, and a stopper. 
The photoreceptor is con?gured to form an electrostatic 

latent image on a surface thereof. The neW/ old detection 
member has an acting portion Which rotates irreversibly 
through a ?xed angle in a manner linked to rotation of the 
photoreceptor When a processing unit body including the 
photoreceptor is ?tted on an image forming apparatus body. 
The neW/old detection member is a member enabling the 
image forming apparatus body to identify the processing unit 
as a neW one or an old one according to Whether or not the 

acting portion is detected by the image forming apparatus 
body. The expression “to rotate irreversibly through a ?xed 
angle”, as used in the present invention, means that the acting 
portion cannot rotate backWardly after having rotated by the 
?xed angle and fails to rotate through a larger angle than the 
?xed angle. The rotation stop is provided on the photorecep 
tor. The stopper prevents the photoreceptor from rotating by 
engaging the rotation stop. 
The foregoing and other features and attendant advantages 

of the present invention Will become more apparent from the 
reading of the folloWing detailed description of the invention 
in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vieW illustrating a con?guration of an image 
forming apparatus according to an embodiment of the present 
invention; 

FIG. 2 is a vieW illustrating the image forming apparatus 
according to the embodiment of the present invention from 
Which an outer frame is omitted; 

FIG. 3 is a vieW illustrating the image forming apparatus 
according to the embodiment of the present invention from 
Which the outer frame and a Waste toner container are omit 

ted; 
FIG. 4 is a vieW illustrating the image forming apparatus 

according to the embodiment of the present invention from 
Which the outer frame, Waste toner container and a position 
ing unit are omitted; 

FIG. 5 is a vieW illustrating the image forming apparatus 
according to the embodiment of the present invention from 
Which the outer frame, Waste toner container, positioning unit 
and a developing unit are omitted; 

FIG. 6 is a vieW illustrating the positioning unit of the 
image forming apparatus according to the embodiment of the 
present invention; 

FIG. 7A is a vieW illustrating an end face of a photosensi 
tive drum included in a processing unit of the image forming 
apparatus according to the embodiment of the present inven 
tion; 

FIG. 7B is a fragmentary perspective vieW of the photo 
sensitive drum shoWn in FIG. 7A; 

FIG. 8 is a vieW illustrating the positioning unit of the 
image forming apparatus according to the embodiment of the 
present invention; 

FIG. 9 is a vieW illustrating the developing unit of the 
image forming apparatus according to the embodiment of the 
present invention; 












